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(57) ABSTRACT 

[PROBLEMS] To provide a polyester mono?lament Which 
shoWs a high dimensional stability and excellent effects of 
preventing peel-off in ?laments, preventing pim barre and 
preventing halation and has a high ?neness, a high strength 
and a high modulus. [MEANS FOR SOLVING PROB 
LEMS] A core-shell type composite polyester mono?lament 
comprising polyethylene terephthalate at a ratio of 80% by 
mol or higher, Which satis?es the following requirements A to 
F: A) the intrinsic viscosity of the core component being 0.70 
or above and the intrinsic viscosity of the shell component 
being from 0.55 to 0.60; B) the core component amounting to 
50 to 70%; C) at least the shell component containing from 
0.2 to 0.4% by Weight of metal microparticles; D) the ?neness 
of the mono?lament being from 5 to 15 dtex, its modulus at 
elongation of 5% being from 3 to 4.5 cN/dtex and its elonga 
tion at break being from 20 to 40%; E) the free shrinkage of 
the innermost part under speci?c conditions being 0.3% or 
less; and F) the node density is one per 100,000 In or less. 

12 Claims, 2 Drawing Sheets 
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(DOPE-DYED) POLYESTER CORE-SHEATH 
MONOFILAMENT HAVING SPECIFIC 
CORE/SHEATH INTRINSIC VISCOSITY 

TECHNICAL FIELD 

The present invention relates to a (dope-dyed) polyester 
mono?lament that is surface-modi?ed and dope-dyed as 
needed. More particularly, the present invention relates to a 
(dope-dyed) polyester mono?lament useful as a raW ?lament 
for ropes, nets, guts, tarpaulin, tents, screens, paragliders, 
sailcloth and the like, particularly suitable for obtaining mesh 
fabrics for screen printing, especially high-mesh high-modu 
lus screen gauZes requiring high accuracy in the production of 
printed Wiring boards and the like. 

BACKGROUND ART 

The polyester mono?laments have been Widely utiliZed in 
not only the apparel ?eld, but also the industrial material ?eld. 
In particular, in the latter industrial material ?eld, they are 
used as raW mono?laments, for example, for tire cords, ropes, 
nets, guts, tarpaulin, tents, screens, paragliders, sailcloth and 
the like. Physical properties required for these mono?laments 
have also become severe, and it has been urged to improve 
adhesiveness to rubber, fatigue resistance, dyeabiity, Wear 
resistance, slub strength and the like. 

In particular, the polyester mono?laments have recently 
taken the place of natural ?bers such as silk and inorganic 
?bers such as stainless steel in the ?eld of raW yarn for 
printing screen gauZes, because of their excellent dimen 
sional stability. 

HoWever, in the recent printing ?eld of electronic equip 
ment such as printed Wiring boards, the degree of integration 
increases more and more, and requirements for improvement 
in printing precision of screen gauZes, that is to say, require 
ments for high strength, high modulus and high mesh, have 
become severer thereWith. 

Accordingly, for the raW mono?laments, high-strength, 
high-modulus and ?ner ones have also been required. 

In general, in order to increase the strength and modulus of 
the polyester mono?laments, What is necessary is just to 
perform hot draWing of spun ?laments under a high draW ratio 
to highly orient and crystallize them. 

HoWever, in the subsequent process of screen gauZe pro 
duction, in order to comply With the requirement for the 
above-mentioned “high-mesh”, high-density fabric is Woven, 
Which causes raW ?laments to receive severer repeating fric 
tion particularly With reeds. Accordingly, Whisker-like or 
poWdery scraping of ?lament surfaces frequently occurs to 
impair not only productivity but also the quality level of 
products. 

Moreover, the more highly oriented and crystallized the 
raW ?laments are, and further, the ?ner the ?lament diameter 
of the raW ?laments is, the stronger the above-mentioned 
tendency becomes. As a result, the accumulation of the scrap 
ing of the ?laments induces a standstill of a Weaving machine, 
and further, the scraping of the ?laments Woven into the 
screen gauZes brings about print defects in precision printing. 
As a measure for inhibiting this ?lament scraping in Weav 

ing, for example, it is proposed in patent document 1 (JP-A 
55-16948) to use high-elongation raW ?laments having a 
breaking elongation of 30 to 60% as Warps. HoWever, the 
modulus of the high-elongation raW ?laments become loW, to 
put it the other Way around, Which con?icts With the require 
ment for the high-strength and high-modulus screen gauge. 
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2 
In order to obtain high-strength and high-modulus raW 

?lament, high-ratio draWing is necessary as described above. 
It is said that this causes the orientation of a surface layer 
portion of the ?lament to become higher than that of a center 
portion, resulting in that a phenomenon in Which the surface 
is partially scraped by friction is liable to occur. 
As a countermeasure for this, it is also variously proposed 

that a melt of a surface layer portion of a ?lament is changed, 
thereby making increased strength and modulus compatible 
With ?lament scraping inhibition in Weaving. For example, 
patent document 2 (J P-A-l -132829) proposes that a polyester 
is arranged in a core portion and a nylon is arranged in a 
sheath portion to form a sheath-core structure, thereby 
improving ability of inhibiting ?lament scraping, although it 
has high strength. HoWever, in this case, there arises a disad 
vantage that the dimensional stability of a raW ?lament is 
impaired caused by high moisture absorption inherent to the 
nylon. Further, a raW ?lament structure is the sheath-core 
structure composed of the polyester and the nylon that have 
no compatibility With each other, so that it has a fear that 
separation is liable to occur in an interface of both polymers 
When repeated fatigue is applied in printing. 

In order to solve this separation problem, patent document 
3 (JP-A-2-289120) proposes to employ a sheath-core struc 
ture in Which a polyester homopolymer having an intrinsic 
viscosity of 0.80 is arranged in a core portion and a polyeth 
ylene glycol-copolymeriZed polyester having an intrinsic vis 
cosity of 0.67 is arranged in a sheath portion. In a raW ?lament 
having such a sheath-core structure, brought into contact With 
reeds or healds and scraped by receiving friction is the poly 
mer of a peripheral surface portion, so that this is character 
iZed in that the copolymer having a loW glass transition point, 
Which is dif?cult to be scraped against friction and fatigue, is 
arranged in the surface portion. HoWever, both polymers 
arranged in the core and the sheath are too much different 
from each other in their characteristics, so that When the 
structure is ?xed by heat treatment, only conditions taking 
into account the deformation of the sheath component poly 
mer can be used. Accordingly, the structure of the core com 
ponent is insuf?ciently ?xed, or the draW ratio for expressing 
strength is forced to be set higher. As a result, the effect of 
?lament scraping inhibition decreases to fail to obtain a 
screen gauge having su?icient performance. Further, this raW 
?lament employs the polymers different from each other in 
compatibility betWeen them, so that a separation phenom 
enon occurs in an adhesion interface of the polymers. 

Furthermore, patent document 4 (JP-A-2003-213520), 
patent document 5 (JP-A-2003-213527), patent document 6 
(JP-A-2003-213528) and patent document 7 (JP-A-2004 
232182) proposes to use polyester polymers that are not 
copolymers as sheath components. 

Of these, patent document 4 (JP-A-2003-213520) is char 
acteriZed in that draWing is performed While irradiating infra 
red light to obtain a high-modulus mono?lament having a 
breaking strength of 7.5 cN/dtex or more and a breaking 
elongation of 5 to 15%. HoWever, an irradiation spot of the 
infrared light is extremely small, so that de?ection of a run 
ning ?lament from the spot due to sWing of the ?lament is 
liable to occur. It is therefore dif?cult to apply such a tech 
nique to industrial production. Further, the mono?lament 
having a breaking elongation of 5 to 15% is dif?cult to absorb 
impact applied to a fabric, so that ?lament breakage at the 
time of Weaving and ?lament breakage caused by fabric 
fatigue at the time of repeated use are liable to occur. Further 
more, this is also liable to contribute to ?lament breakage in a 
draWing process. 
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In addition, patent document 5 (JP-A-2003-2l3527) and 
patent document 6 (JP-A-2003 -2l3528) are characterized in 
that ?ne inorganic metal particles are alloWed to be contained 
in a sheath component polymer, thereby decreasing the fric 
tion resistance of a ?lament surface. This is caused by alloW 
ing the ?ne inorganic metal particles to deposit on the ?la 
ment surface by bleedout thereof to roughen the ?lament 
surface. However, in the course of transferring a melt thereof, 
aggregated particles deposit to excessively roughen the ?la 
ment surface in some cases. This can become the factor of 
scratching a metal surface of a reed to further increase defects 
such as ?lament scraping With time. It is apparent that the 
presence of excessive ?ne inorganic metal particles decreases 
mechanical characteristics of the resulting mono?lament, 
speci?cally the elongation. It is also the same in such a sheath 
core composite ?lament that pim contraction caused by ?ber 
structure strain internally existing as a ?lament structure by 
an increase in modulus becomes liable to occur. Here, the 
term “pirn contraction” as used herein means a stripe-like 
unevenness Which can be seen by the situation When ?laments 
of the inner layer portion of pirn is used as a Weft. The pirn 
contraction is caused by tightening of Winding in the inside of 
the pirn layer. 

Moreover, patent document 7 (JP-A-2004-232l 82) pro 
poses to subject this to a 2- l 0% relax treatment after draWing, 
thereby removing the ?ber structure strain. HoWever, When 
the mono?lament is relaxed to such a large extent, an 
extremely large decrease in modulus at an intermediate elon 
gation is induced, resulting in insu?icient ?lament character 
istics. When the draW ratio is further increased in order to 
compensate this, not only pirn contraction occurs but also the 
effect of inhibiting ?lament scraping according to the sheath 
core composite structure is lost. Further, also in a draWing 
process, sWing of a running ?lament becomes large under 
such large-relax conditions, Which causes a factor of deterio 
rating process yield. 

Further, patent document 8 (JP-A-200l -l 1730) proposes a 
method for obtaining a pseudo sheath-core type mono?la 
ment utiliZing the difference in intrinsic viscosity, Which is 
expressed by the difference in How rate of a melt in the inside 
of a spinning pack. HoWever, this method has a risk that the 
sheath-core ratio and the difference in intrinsic viscosity vary 
depending on the How of the melt in the inside of the pack, and 
therefore lacks stability. Changes in the How of the melt 
possibly occur using as a trigger changes in inner pressure 
balance of the pack caused by, for example, a clogged state of 
a ?ltration tank. Accordingly, a fear remains in stability for 
?uctuations With time of spinning, variations among spindles 
at the time When the spindles are increased and repeating 
reproducibility for each production lot. 

[Patent Document 1] JP-A-55-l6948 
[Patent Document 2] JP-A-l -l32829 
[Patent Document 3] JP-A-2-289l20 
[Patent Document 4] JP-A-2003-2l3520 
[Patent Document 5] JP-A-2003-2l3527 
[Patent Document 6] JP-A-2003-2l3528 
[Patent Document 7] JP-A-2004-232l82 
[Patent Document 8] JP-A-200l -l 1730 

DISCLOSURE OF THE INVENTION 

Problems that the Invention is to Solve 

An object of the present invention is to provide a (dope 
dyed) polyester mono?lament that has excellent dimensional 
stability, the effect of inhibiting ?lament scraping, the effect 
of preventing pirn contraction and the effect of preventing 
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4 
halation, Which have not been obtained for the conventional 
mono?laments, has such ?ne ?neness that the production of a 
high mesh is possible, high strength and high modulus, and is 
dope-dyed as needed. 

Means for Solving the Problems 

The present invention relates to a sheath-core type com 
posite polyester mono?lament in Which 80 mol % or more of 
a structural unit is polyethylene terephthalate, Wherein the 
folloWing A to F are satis?ed: 

A. A polyester of a core component has an intrinsic viscos 
ity of 0.70 dL/ g or more, and a polyester of a sheath compo 
nent has an intrinsic viscosity of 0.55 to 0.60 dL/g; 

B. The Weight ratio of the core component is from 50% to 
70%; 

C. Fine metal particles are contained in polyethylene 
terephthalate constituting at least a sheath component in an 
amount of 0.2 to 0.4% by Weight; 

D. When the mono?lament has a ?neness of 5 to 15 dtex, 
the modulus at an elongation of 5% is from 3 to 4.5 cN/dtex, 
and the breaking elongation is from 20 to 40%; 

E. The degree of free shrinkage of the mono?lament in a 
most inner layer portion of a taken-up package measured 10 
days after Winding up is 0.3% or less; and 

F. The number of slub portions per 100,000 meters in a 
?lament longitudinal direction, Which are 10 pm or more 
thicker than a ?lament diameter, is l or less. 

Further, the present invention relates to a dope-dyed 
sheath-core type composite polyester mono?lament in Which 
80 mol % or more of a structural unit is polyethylene tereph 
thalate, Wherein the following A to F are satis?ed: 

A. A polyester of a core component has an intrinsic viscos 
ity of 0.70 dL/ g or more, and a polyester of a sheath compo 
nent has an intrinsic viscosity of 0.55 to 0.60 dL/g; 

B. The Weight ratio of the core component is from 50% to 
70%; 

C'. Fine metal particles are contained in polyethylene 
terephthalate constituting at least a sheath component in an 
amount of 0.2 to 0.4% by Weight, an organicpigment is con 
tained therein in an amount of 0.2 to 1.0% by Weight, the b 
value of the mono?lament is 60 or more, and the L value is 
from 70 to 80; 

D. When the mono?lament has a ?neness of 5 to 15 dtex, 
the modulus at an elongation of 5% is from 3 to 4.5 cN/dtex, 
and the breaking elongation is from 20 to 40%; 

E. The degree of free shrinkage of the mono?lament in a 
most inner layer portion of a taken-up package measured 10 
days after Winding up is 0.3% or less; and 

F. The number of slub portions per 100,000 meters in a 
?lament longitudinal direction, Which are 10 pm or more 
thicker than a ?lament diameter, is l or less. 
By the Way, When the polyester mono?lament that is not 

dope-dyed and the polyester mono?lament that is dope-dyed 
are common to each other, they are hereinafter referred to as 
the “(dope-dyed) polyester mono?lament” or the “polyester 
mono?lament” in some cases, and When limited to the dope 
dyed one, it is hereinafter referred to as the “dope-dyed poly 
ester mono?lament” in some cases. 

Next, the present invention relates to a melt spinning 
method of the above-mentioned (dope-dyed) polyester 
mono?lament, Which is a sheath-core type composite poly 
ester mono?lament in Which a core component polymer and 
a sheath component polymer comprise a polyester, Wherein 
the retention time of the core component polymer from intro 
duction into a spinning pack to extrusion from a spinneret is 
from 10 seconds to 3 minutes. 
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Then, the present invention relates to a spinning pack for 
the above-mentioned (dope-dyed) polyester mono?lament 
that is a sheath-core type composite polyester mono?lament 
in Which a core component polymer and a sheath component 
polymer comprise a polyester, Wherein ?oW paths of the core 
component polymer that are formed in the above-mentioned 
spinning pack are arranged so as to vertically form a straight 
line With the interposition of a polymer ?oW path formed in a 
?lter medium unit, the above-mentioned polymer ?oW path 
formed in the ?lter medium unit for the core component 
polymer is circularly formed in a peripheral portion of the 
?lter medium, and the retention time of the core component 
polymer in the spinning pack is from 10 seconds to 3 minutes. 

Advantages of the Invention 

The polyester mono?lament of the present invention is a 
(dope-dyed) mono?lament having excellent dimensional sta 
bility, the effect of inhibiting ?lament scraping, the effect of 
preventing pim contraction and the effect of preventing hala 
tion, Which have not been obtained for the conventional 
mono?laments, having such ?ne ?neness that the production 
of a high mesh is possible, and suitable for a high-strength, 
high-modulus screen gauge. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic explanatory illustration (sectional 
front vieW) shoWing for illustrating one embodiment of a 
spinning pack of the present invention. 

FIG. 2 is schematic explanatory illustrations speci?cally 
shoWing one embodiment of a polymer distributing member 
of the present invention, Wherein FIG. 2(a) is a bottom plan 
vieW looked doWn from the bottom, and FIG. 2(b) is a sec 
tional side vieW. 

FIG. 3 is an image illustration for illustrating a speci?c 
image of polymer ?oWs in a ?lter medium supported With the 
polymer distributing member of FIG. 2. 

FIG. 4 is a schematic explanatory illustration (sectional 
front vieW) shoWing for illustrating one embodiment of a 
conventional spinning pack. 

DESCRIPTION OF REFERENCE NUMERALS 
AND SIGNS 

1: Pack Body 
2a: Filter Medium for Core Component Polymer (Wire 

Mesh Filter) 
2b: Filter Medium for Sheath Component Polymer (Wire 

Mesh Filter) 
3a: Distributing Member for Core Component Polymer 
3b: Distributing Member for Sheath Component Polymer 
4a: Core Component Polymer Introduction Member 
4b: Sheath Component Polymer Introduction Member 
5: Spinneret for Multi-Component Spinning 
6: Fastening Bolts 
7: Spinning Ori?ce 
11: Upper Pack Body 
12: Intermediate Pack Body 
13: LoWer Pack Body 
Hla: Core Component Polymer Introduction FloW Path 
Hlb: Sheath Component Polymer Introduction FloW Path 
H2a: Core Component Polymer FloW Path 
H219: Sheath Component Polymer FloW Path 
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BEST MODE FOR CARRYING OUT THE 

INVENTION 

The polyester mono?lament of the present invention is a 
sheath-core type composite polyester mono?lament in Which 
80 mol % or more of a structural unit is polyethylene tereph 
thalate. 
The polyester constituting the mono?lament of the present 

invention comprises ethylene terephthalate units as main 
repeating units. The term “main” as used herein means 80 mol 
% or more, preferably 90 mol % or more, and particularly 
preferably 95 mol % or more, of all repeating units. A third 
component other than the terephthalic acid component and 
the ethylene glycol may be copolymeriZed at a ratio of 20 mol 
% or less. HoWever, from the vieWpoint of the high-strength, 
high-modulus mono?lament, polyethylene terephthalate 
substantially having ethylene terephthalate units as repeating 
units is preferred as described later. The term “substantially” 
as used herein means that a copolymeriZable component is 
not positively used When the polyester is produced. Foe 
example, a by-product such as diethylene glycol is produced 
in a production stage of the polyester, and this may be copo 
lymeriZed in the polyester. 
The polyester polymers used in the present invention are 

polymers in Which 80 mol % or more of a structural unit is 
polyethylene terephthalate in both the core and sheath com 
ponents, and Which are substantially the same as With each 
other in characteristics other than intrinsic viscosity. This 
removes a fear of separation at an adhered face of the tWo 
components by compatibility therebetWeen. 

Further, the polyester mono?lament of the present inven 
tion is a sheath-core type composite mono?lament in Which 
the core component is arranged so as to be covered With the 
sheath component in its cross section and to be not exposed 
from a surface of the mono?lament. The term “sheath-core 
type” as used herein means that What is necessary is just that 
the core component is completely covered With the sheath 
component, and they are not necessarily required to be con 
centrically arranged. As for the cross-sectional shape, there 
are several shapes such as circular, ?at, triangular, square and 
pentangular shapes. HoWever, the circular cross section is 
preferred in terms of stable ?lament production properties, 
easily obtainable higher-order processability, and stability of 
mesh openings for inhibiting the occurrence of halation When 
an emulsion is applied after Weaving and exposed to light. 

Then, in the polyester mono?lament of the present inven 
tion, it is necessary that the polyester of the core component 
has an intrinsic viscosity (IV) (measured at a temperature of 
35° C. using o-chlorophenol as a solvent, hereinafter the 
same) of 0.70 dL/g or more, and that the polyester of the 
sheath component has an intrinsic viscosity of 0.55 to 0.60 
dL/ g (constituent feature A). 

In general, a polyester mono?lament for a screen gauZe is 
a high-strength mono?lament suitable for precision printing, 
and the higher breaking strength can inhibit deterioration in 
Weaving properties and the occurrence of gauZe elongation 
and the like to obtain high dimensional stability. Here, the 
term “gauZe elongation” as used herein means an elongation 
of mono?lament constituting a gauZe by receiving severer 
printing poWer repeatedly. Accordingly, stress generated in a 
loW-elongation region is discussed as an alternative charac 
teristic in many cases, and generally, the performance is 
evaluated by the stress at an elongation of 5% (modulus, 
hereinafter 5% LASE). In the polyester mono?lament for a 
screen gauZe of the present invention, the polymer having a 
high IV of 0.7 dL/ g or more is used as the core component, 
thereby making it possible to obtain high strength, and the 
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high-strength ?lament having a breaking strength of 6.0 
cN/dtex or more is obtained. On the other hand, the intrinsic 
viscosity ofthe sheath component is from 0.55 to 0.60 dL/g. 
A mono?lament having high-modulus properties according 
to the present invention and a ?neness of 5 to 15 dtex usually 
has a risk of the occurrence of ?lament scraping. In contrast, 
according to the present invention, the intrinsic viscosity of 
the sheath component is adjusted to 0.55 to 0.60 dL/ g, thereby 
being able to inhibit the occurrence of ?lament scraping, and 
preventing a decrease in modulus at an intermediate elonga 
tion. When the intrinsic viscosity of the sheath component 
exceeds 0.60 dL/ g, the difference in intrinsic viscosity from 
the core component (the difference in physical properties?he 
difference in molecular orientation) becomes small, resulting 
in failure to substantially obtain the effect as a sheath-core 
type composite ?lament. On the other hand, When the intrin 
sic viscosity is less than 0.55 dL/g, the viscosity ofa melt at 
the time of spinning is too loW, Which not only makes extru 
sion of the melt unstable, but also decreasing sheath-core 
stability and increasing a risk of melt leakage from a junction 
of a pack, resulting in inferiority from the vieWpoint of estab 
lishing industrially stable productivity. 

Then, in the polyester mono?lament of the present inven 
tion, the Weight ratio of the core component is from 50 to 70% 
(constituent feature B). 

That is to say, the Weight ratio of the high-IV core compo 
nent is required to be from 50 to 70%, and it is preferably 
from55to70%. When it is less than 50%byWeight, the in?u 
ence of the sheath component on physical properties of the 
?lament becomes signi?cant, resulting in di?iculty of achiev 
ing high strength and high modulus. On the other hand, When 
it exceeds 70% by Weight, the thickness of the sheath com 
ponent becomes 15% or less based on the diameter of the 
?lament, and becomes extremely thin. Accordingly, the thick 
ness varies by ?uctuations such as ?uctuations in viscosity in 
the course of transferring the melt, and in the extreme case, 
there is the danger of exposure of the core portion from the 
?lament surface. Such ?uctuations in the course of transfer 
ring the melt are liable to mainly occur in a bend portion of 
melt-transferring piping or in the vicinity of a melt-staying 
portion in the inside of a spinning pack, Which also causes the 
formation of slubs that are a serious ?lament defect. 

Examples shoWing the degree of thermal degradation of a 
polyester having an intrinsic viscosity of 0.80 dL/ g under a 
nitrogen atmosphere (deoxidiZed state), that is to say, the 
degree of a decrease in intrinsic viscosity, are shoWn in Table 
1. 

TABLE 1 

Temperature 

Time 280° C. 290° C. 300° C. 

5 min 0.016 0.031 0.049 
10 min 0.031 0.050 0.087 
15 min 0.046 0.062 0.112 

As seen from Table 1, the thermal deterioration of the 
polyester is extremely strongly in?uenced by temperature 
and the length of time exposed to heat. For the purpose of 
improving the quality level of the mono?lament, it is vitally 
important to control changes in polymer viscosity caused by 
such a property. In the present invention, there is used a 
spinning pack as shoWn in FIG. 1, in Which bends of piping 
are decreased, particularly the time from introduction into the 
pack to extrusion is restricted to 1 minute or less, and polymer 
?oW paths are linearly formed from an inlet of the pack to an 
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8 
extrusion ori?ce of a spinneret With the interposition of a ?lter 
layer, With respect to the transfer of the core component 
polymer melt, thereby being able to reduce a risk of the 
occurrence of slubs due to ?uctuations in the ?oW of the melt. 

Then, in the polyester mono?lament of the present inven 
tion, it is necessary that ?ne metal particles are contained in 
polyethylene terephthalate constituting at least the sheath 
component in an amount of 0.2 to 0.4% by Weight (constitu 
ent feature C). 
The term “?ne metal particles” as used herein speci?cally 

means particles of titanium oxide, silica sol, silica, alkyl 
coated silica, alumina sol, calcium carbonate and the like. 
HoWever, they may be any as long as they are chemically 
stable When added to the polyester. From the vieWpoints of 
chemical stability, aggregation resistance, ease of use and the 
like, titanium oxide, silica sol, silica and alkyl-coated silica 
are preferred, and titanium oxide is more preferred. When the 
titanium oxide is used, the average particle siZe of titanium 
oxide is preferably 0.5 um or less, and more preferably 0.3 pm 
or less, in terms of dispersibility. 
When the amount of the above-mentioned ?ne metal par 

ticles added to the sheath component exceeds 0.4% by 
Weight, mechanical characteristics of the mono?lament are 
decreased, and the particles are aggregated in the course of 
transferring the melt to deposit on the ?lament surface. This 
becomes the factor of scratching a reed at the time of Weaving 
to result in deterioration of Weaving properties With time. 
HoWever, for the effect of inhibiting halation as a screen 
gauZe, it is necessary to contain at least 0.2% by Weight of the 
?ne metal particles. 

Further, the dope-dyed polyester mono?lament of the 
present invention is required to contain the ?ne metal par 
ticles in polyethylene terephthalate constituting at least the 
sheath component in an amount of 0.2 to 0.4% by Weight, to 
contain an organic pigment therein in an amount of 0.2 to 
1.0% by Weight, and to have a b value of 60 or more and an L 
value of 70 to 80 (constituent feature C'). 

Here, the kind and blended amount of ?ne metal particles 
are the same as With the above-mentioned constituent feature 
C, so that the description thereof is omitted. 

Furthermore, When the glossiness of the screen gauZe is 
adjusted only by the ?ne metal particles, the effect of inhib 
iting halation is insu?icient, and the screen gauZe is usually 
dyed yelloW, red or black, to use. Ordinarily, light having a 
peak at a Wavelength of 300 to 400 is used for exposure of the 
screen gauZe to light. Accordingly, the screen gauZe is dyed 
yelloW in many cases. HoWever, ultra?ne ?lament yarns as 
?ne as 5 to 15 dtex such as the mono?lament of the present 
invention have the problem of di?iculty to be deeply dyed. 
Further, they have the problem that the modulus of yarns is 
generally decreases by going through dyeing, according to a 
processing history such as its thermal history, to decrease the 
performance of the screen gauZe. In the dope-dyed polyester 
mono?lament of the present invention, in addition to the 
above-mentioned ?ne metal particles, the organic pigment is 
added to the sheath component polymer in an amount of 0.2 
to 1.0% by Weight, thereby adjusting the b value of the 
mono?lament to 60 or more and the L value thereof to 70 to 
80. This makes it possible to omit a dyeing process, and it 
becomes possible to re?ect the high-modulus properties of 
the raW ?lament in Woven fabric performance as such. When 
the amount of the organic pigment added is less than 0.2% by 
Weight, it becomes impossible to deeply dye the mono?la 
ment. On the other hand, exceeding 1.0% by Weight results in 
a decrease in modulus and the like. 
As a method for adding the organic pigment to the sheath 

component polymer in the dope-dyed polyester mono?la 
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ment, there is preferably used, for example, a method of 
preparing a master batch having a pigment concentration of 
about 10% by Weight, and adding the master batch to the 
sheath component polymer, just ahead of an extruder, While 
observing the color tone. A method according to such mass 
coloration has hither to been known, but has the disadvantage 
that When such an organic pigment is added to a polymer 
having a high intrinsic viscosity, deterioration by hydrolysis 
is accelerated under the in?uence of moisture regain intro 
duced from the outside to deteriorate physical properties of 
the ?lament. In the present invention, the organic pigment is 
added to only the sheath component polymer, of the respec 
tive sheath and core component polymers, thereby consider 
ing so that the core component polymer having a great in?u 
ence on the physical properties is not affected. Thus, it has 
becomes possible to maintain the high halation-inhibiting 
effect While keeping the high performance. 

Then, the polyester mono?lament of the present invention 
is required to satisfy that the modulus at an elongation of 5% 
is from 3 to 4.5 cN/dtex, and that the breaking elongation is 
from 20 to 40%, When the mono?lament has a ?neness of 5 to 
15 dtex (constituent feature D). 

In the mono?lament of the present invention having a 
?neness of 5 to 15 dtex, When the modulus at an elongation of 
5% is less than 3 cN/dtex, or When the breaking elongation 
exceeds 40%, it is not said to have su?icient dimensional 
stability as a screen gauZe. On the other hand, When the 
breaking elongation is less than 20%, it is dif?cult to absorb 
an impact applied to a Woven fabric, resulting in easy occur 
rence of ?lament breakage at the time of Weaving and ?la 
ment breakage caused by fabric fatigue at the time of repeated 
use. Further, this is also liable to contribute to ?lament break 
age in a draWing process. Furthermore, in the mono?lament 
having a 5% LASE exceeding 4.5 cN/dtex, the orientation of 
the sheath component excessively increases to cause the 
occurrence of ?lament scraping, resulting in an insu?icient 
fabric quality level. 

In order to adjust the modulus at an elongation of 5% and 
the breaking elongation Within the above-mentioned ranges 
in the polyester mono?lament of the present invention, the 
intrinsic viscosity of the polyesters constituting the core com 
ponent and sheath component, the Weight ratio of the core 
component and sheath component, or spinning and draWing 
conditions are appropriately adjusted. 

Then, in the polyester mono?lament of the present inven 
tion, the degree of free shrinkage of the mono?lament in a 
most inner layer portion of a taken-up package measured 10 
days after Winding up is 0.3% or less (constituent feature E). 

The term “a most inner layer portion of a taken-up pack 
age” as used herein means a portion Within 500 m after the 
initiation of Winding up, of the polyester mono?lament taken 
up on a bobbin or the like. 

In a mono?lament having high-modulus properties such as 
the mono?lament of the present invention, pim contraction is 
liable to occur by the in?uence of ?ber structure strain exist 
ing in the inside of the mono?lament. In order to remove this, 
it is necessary to Wind up the mono?lament With the strain in 
the product su?iciently relaxed. As an index therefor, the 
degree of free shrinkage in the most inner layer portion of the 
product is required to be 0.3% or less, and preferably 0.25% 
or less. In the present invention, the above-mentioned degree 
of free shrinkage can be attained to inhibit the pirn contraction 
by setting such conditions that a relaxation treatment of 0.3 to 
0.5% is performed after draWing, folloWed by taking a relax 
ation time of 0.05 seconds from a ?nal roller to Winding up. 
According to the relaxation treatment Within the range of 0.3 
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10 
to 0.5%, it is possible to relax only the structure strain in the 
inside of the mono?lament Without impairing 5% LASE. 

Then, in the polyester mono?lament of the present inven 
tion, it is necessary that the number of slub portions per 
100,000 meters in a ?lament longitudinal direction, Which are 
10 pm or more thicker than a ?lament diameter, is 1 or less, 

and preferably 0 (constituent feature F). 
As the causes of the occurrence of the slub portions, there 

are a case in Which a gelled polymer generated by thermal 
deterioration gradation in polymer piping and a pack is 
extruded in a spinning process and a case in Which the slub 
portions occur due to delicate unevenness in viscosity of the 
sheath and core component polyesters. In order to restrict the 
number of the slub portions to 1 or less per 100,000 meters in 
a ?lament longitudinal direction, there is used a spinning pack 
as shoWn in FIG. 1, in Which bends of piping are decreased, 
particularly the time from introduction into the pack to extru 
sion is restricted to 1 minute or less, and polymer ?oW paths 
are linearly formed from an inlet of the pack to an extrusion 
ori?ce of a spinneret With the interposition of a ?lter layer, 
With respect to the transfer of the core component polymer 
melt, thereby being able to reduce a risk of the occurrence of 
slubs due to ?uctuations in the ?oW of the melt, as described 
above. 

A melt spinning method of the polyester mono?lament of 
the present invention and a spinning pack therefor Will be 
illustrated in detail beloW With reference to the draWings. 

FIG. 1 is a sectional front vieW schematically shoWing one 
embodiment of a sheath-core type multi-component spinning 
pack (hereinafter simply referred to as a “spinning pack”) for 
melt spinning the polyester mono?lament of the present 
invention. In FIG. 1, the reference numeral 1 is a pack body, 
Which is divided into three parts, an upper pack body 11, an 
intermediate pack body 12 and a loWer pack body 13, as 
shoWn in FIG. 1. Further, the reference numeral 2 (211, 2b) 
designates a ?lter medium, the reference numeral 3 (311, 3b) 
designates a polymer distributing member, the reference 
numeral 4 (411, 4b) designates a polymer introduction mem 
ber, the reference numeral 5 designates a sheath-core type 
multi-component spinning spinneret (hereinafter simply 
referred to as a “spinneret”), the reference numeral 6 desig 
nates a group of fastening bolts, and the reference numeral 7 
designates a spinning ori?ce. 

In FIG. 1, an alphabetical loWercase letter “a” is attached to 
members and ?oW paths through Which core component poly 
mer (A) ?oWs, and an alphabetical loWercase letter “b” is 
attached to members and ?oW paths through Which core com 
ponent polymer (B) ?oWs, for differentiation. Further, in FIG. 
1, a core component polymer ?oW path H211 and a sheath 
component polymer ?oW path H2b are shoWn as they cross 
each other in the intermediate pack body 12. HoWever, this is 
an expression for the sake of convenience for making the 
explanation clearly understandable, and it goes Without say 
ing that actually, the core component polymer ?oW path H211 
and the sheath component polymer ?oW path H2b do not 
cross each other and form independent individual ?oW paths. 

In the embodiment of the spinning pack of the present 
invention constructed as described above, the core compo 
nent polymer ?oWs from just after introduction into the pack 
into the spinning ori?ce 7 bored through the spinneret 5, 
through linear ?oW paths H111 and H211 excluding a portion in 
Which the ?lter medium 211 is installed, via the shortest ?oW 
path. The linear ?oW paths H111 and H211 and the spinning 
ori?ce 7 are arranged so as to vertically form a straight line 
excluding the portion in Which the ?lter medium 211 is 
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installed, toward the doWn stream side to Which core compo 
nent polymer (A) ?oWs doWn, as indicated by the dashed line 
in FIG. 1. 

It is therefore understandable that core component polymer 
(A) stays in the spinning pack only for an extremely short 
period of time. Accordingly, it is not exposed to high tem 
perature for a long period of time. Moreover, the ?oW path is 
linear, not curved, core component polymer (A) ?oWs in the 
shortest distance for the shortest time from introduction into 
the spinning pack to extrusion from the spinning ori?ce 7 
bored through the spinneret 5, and furthermore, there is no 
abnormal retention place in Which the difference in retention 
time partially occurs. 

In the present invention, the retention time of core compo 
nent polymer (A) in the spinning pack is required to be from 
10 seconds to 3 minutes, and more preferably from 10 sec 
onds to 2 minutes. In addition, it is unfavorable to excessively 
shorten (for example, less than 10 seconds) the retention time 
of core component polymer (A), because there is the problem 
of insu?icient heating time of the polymer, as Well as restric 
tions on design of the spinning pack such as design of the ?lter 
layer unit. 

Adding thereto a feW more Words, it goes Without saying 
that the retention time of core component polymer (A) 
depends on the total ?oW path length (that is to say, the overall 
length of the linear ?oW paths) and each ?oW path diameter 
corresponding thereto. HoWever, this ?oW path diameter and 
the above-mentioned total ?oW path length (that is to say, the 
overall length of the linear ?oW paths) are matters to be 
appropriately determined by conditions on the spinning pack 
side such as attaching dimensions of the spinning pack to a 
spin block, and the retention time of the polymer. 

Generally, a main cause of ?uctuations in viscosity of a 
molten polymer is considered to be thermal deterioration due 
to staying in a bend portion existing in a ?oW path for trans 
ferring the molten polymer or a spinning pack over a long 
period of time, and it is believed that When such a thermally 
deteriorated polymer is extruded from a spinning ori?ce of a 
spinneret as a mono?lament, it forms the cause of the occur 
rence of slubs to bring about a serious ?lament defect. 

For example, When the intrinsic viscosity is taken as an 
index for indicating the degree of thermal degradation (ther 
mal deterioration) of a polyester having an intrinsic viscosity 
of 0.80 dL/ g in a nitrogen atmosphere (deoxidiZed state), this 
degree of a decrease in viscosity shoWs the behavior as shoWn 
in Table l . The term “intrinsic viscosity” as used in the present 
invention means “a value calculated by bringing C near 0 in 
an equation of nIIimit (ln nr/C) obtained from the viscosity 
(nr) of diluted solutions having respective concentrations, 
Which are each prepared by dissolving a sample in o-chlo 
rophenol at 35° C.”. 
As seen from Table l, the thermal deterioration of the 

polyester is extremely strongly in?uenced by temperature 
and the length of time exposed to heat. For the purpose of 
improving the quality level of the mono?lament, it is vitally 
important to properly control changes in polymer viscosity in 
the spinning pack. In the present invention, therefore, particu 
larly With respect to the ?oW paths through Which core com 
ponent polymer (A) ?oWs, bends are decreased as much as 
possible, and the linear ?oW paths Hla and H211 are arranged 
With the interposition of the portion in Which the ?lter 
medium 211 is installed. 

Further, by thus arranging the linear ?oW paths Hla and 
H211, it becomes possible to shorten the retention time of core 
component polymer (A) in the spinning pack to the utmost, 
and it is made possible to adjust Within 2 minutes the retention 
time of core component polymer (A) from introduction into 
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the spinning pack to extrusion from the spinneret 5. Then, this 
reduces a risk of the occurrence of slubs in molten core 
component polymer (A) due to ?uctuations in the ?oW (the 
partial occurrence of the difference in retention time). 
As described above, in the embodiment of the sheath-core 

type multi-component spinning pack of the present invention, 
the ?oW paths through Which core component polymer (A) 
?oWs are linearly arranged With the interposition of the por 
tion in Which the ?lter medium 211 is installed, thereby short 
ening the retention time of the polymer in the spinning pack to 
the utmost and avoiding the formation of bend portions in the 
?oW paths to the utmost. Accordingly, core component poly 
mer (A) does not abnormally stay in the spinning pack, and 
can be controlled to ?oW for an extremely short period of 
time. 

Then, the ?lter layer used in the present invention Will be 
brie?y explained. Usually, a ?lter layer (?lter medium 2a) is 
provided in a spinning pack, in order to remove foreign matter 
contained in a polymer. This ?lter medium 211 is desirably 
provided on the most doWnstream side (usually just on the 
spinneret 5) of the spinning pack. It is because When the ?lter 
medium 211 is provided on the most doWnstream side in all 
paths until the polymer is extruded from the spinning ori?ce 
7, foreign matter that comes to be mixed from any part or is 
generated in any part can be removed Without fail. 

Accordingly, it is desirable that the ?lter medium 211 is 
provided on the most doWnstream side (especially just on the 
spinneret) in the spinning pack. Consequently, also in the 
present invention, the ?lter medium 211 is provided in the 
spinning pack. This ?lter medium 211 is characterized by that 
When melt spinning is continued over the long term, the ?lter 
medium captures foreign matter in the polymer to inevitably 
increase ?ltration pressure. In that case, When this increase in 
?ltration pressure is left as it is, polymer pressure in the 
spinning pack increases to generate unfavorable phenomena 
such as deterioration in a pressure resistant structure in the 
spinning pack and a decrease in sealing force for preventing 
polymer leakage, Which causes polymer leakage, deforma 
tion of the spinneret, clogging of the spinning ori?ce bored 
through the spinneret, breakage of a gear pump, and the like. 

Consequently, in order to prevent the internal pressure of 
the spinning pack from increasing beyond the alloWable 
range, a disc-shaped ?lter medium (hereinafter also simply 
referred to as a “?lter”) attached to the ?lter medium 2a, 
Which comprises a nonWoven fabric ?lter formed of thin 
metal Wire or a Wire mesh ?lter, must be periodically 
exchanged by frequently interrupting melt spinning and 
exchanging the spinning pack. At this time, in order to pro 
long the ?lter life to lengthen the exchange cycle of the ?lter, 
it is necessary to Widen the ?ltration area of the ?lter, thereby 
avoiding an abrupt increase in ?ltration pressure due to the 
intensive capture of foreign matter in a narroW portion. 

In general, in melt spinning of a polyester mono?lament, 
the occurrence of a polymer gelled by thermal deterioration 
brings about ?lament breakage in a melt spinning process and 
?lament breakage and Wrapping around a body of rotation in 
a draWing process. This causes not only a decrease in spin 
ability, but also the occurrence of slubs that are different from 
other portions in ?lament thickness by contamination of the 
mono?lament With the thermally deteriorated polymer. This 
contributes to a reduction in the uniformity of the ?lament 
thickness relating to the uniformity of screen gauge openings 
in the mono?lament, so that it is necessary to avoid the ther 
mal deterioration of the polymer to the utmost. 

Consequently, When the mono?lament is melt spun, it 
becomes important to ?lter, remove or disperse the polymer 
thermally deteriorated by abnormal staying and gelled in a 
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transfer pipe or the spinning pack by attaching the ?lter 
formed of the metal Wire mesh or the nonWoven fabric to the 
?lter medium 2 (2a, 2b). As a structure of this ?lter medium 
2 (2a, 2b), a multilayer Wire mesh ?lter 22 is preferred in 
Which a seal member 21 is formed on an outer edge rim 
portion With aluminum alloy or the like. In particular, a mul 
tilayer ?lter is preferred in Which at least one layer has a 
25-mesh Wire mesh layer, as shoWn as an example in FIG. 3. 
This is also for securing ?oW paths through Which the poly 
mer that has passed through a central portion of the ?lter 
medium 2 (2a, 2b) ?oWs toWard ?oW paths formed in a 
periphery portion of the distributing member 3 (3a, 3b). In 
FIG. 3, the How direction of the polymer is indicated by the 
arroWs. 

HoWever, in the spinning pack of the present invention, in 
addition to the ?lter medium 2 (2a, 2b), a ?lter sand portion 8 
(8a, 8b) comprising metal sand or glass beads that are com 
monly used, for example, in a conventional spinning pack 
exempli?ed in FIG. 4 is not provided on the ?lter medium 2 
(2a, 2b), as a constitution of the polymer ?ltration unit, 
because such a ?lter sand portion 8 (8a, 8b) particularly 
increases the retention time of core component polymer (A) 
in the spinning pack, and it becomes dif?cult to shorten it. 

At this time, When ?ltration pressure acts on the ?lter 
medium 2 (2a, 2b), it is important to avoid deformation or 
breakage of the ?lter medium 2 (2a, 2b). Then, the disc 
shaped polymer distributing member 3 (3a, 3b) having a 
function of joining again the polymer once spread for ?ltering 
the polymer at a Wide ?ltration area, as Well as a function of 
supporting the ?lter medium 2 (2a, 2b), is disposed just under 
the ?lter medium 2 (2a, 2b). 

Then, the disc-shaped polymer distributing member 3 (3a, 
3b) used in the present invention has a shape as schematically 
shoWn in FIG. 2. In FIG. 2, FIG. 2(a) shoWs a plan vieW ofthe 
distributing member 3 (3a, 3b), and FIG. 2(b) shoWs a sec 
tional side vieW thereof. As apparent from FIG. 2, the disc 
shaped polymer distributing member 3 (3a, 3b) is provided so 
as to be ?tted in a concave portion of the intermediate pack 
body 12. 

At this time, the distributing member 3 (3a, 3b) is ?xed in 
the concave portion of the intermediate pack body 12 by 
?xing members 32 so as to form an annular ?oW path betWeen 
an inner circumferential side face of the concave portion of 
the intermediate pack body 12 and an outer circumferential 
side portion of the distributing member 3 (3a, 3b). Accord 
ingly, When all polymers (A) and (B) that have ?oWed in the 
?lter medium 2 (2a, 2b) reach an upper face of a supporting 
portion 31 of the disc-shaped polymer distributing member 3 
(3a, 3b), the direction of How is changed from the vertical 
direction to the crossWise direction. In that case, all of poly 
mers (A) and (B) that are changed in the direction of How and 
spread to the crossWise direction ?oW toWard the outer cir 
cumferential side, so that ?ltration is performed in the Whole 
?ltration area of the ?lter medium 2 (2a, 2b). 

In that case, When grooves are radially formed on the upper 
face and/or a loWer face or the supporting portion 31 of the 
disc-shaped polymer distributing member 3 (3a, 3b) from a 
center thereof toWard its periphery, although not shoWn in 
FIG. 2, ?oWs of polymers (A) and (B) ?ltered through the 
?lter medium 2 (2a, 2b), toWard the outer circumferential 
portion While laterally spreading, can be smoothly formed. 
As described above, the above-mentioned polymer distrib 

uting member 3 (3a, 3b) is formed so that the Whole polymer 
?oWs doWn in circular ring form through the annular ?oW 
path formed in the outer circumferential portion, and then, 
joins again at the center portion of the loWer face thereof. With 
respect to this, if a ori?ce through Which the polymer can How 
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doWn is opened at the center of the polymer distributing 
member 3 (3a, 3b), the difference in thermal history occurs 
betWeen a polymer that has passed through this ori?ce and 
anotherpolymer that has passed through the annular ?oW path 
of the outer circumferential portion. Accordingly, this unfa 
vorably becomes a factor of conversely Widening viscosity 
unevenness. 

Then, sheath component polymer (B) Will be described 
beloW. As sheath component polymer (B), a polymer having 
a loW intrinsic viscosity is used. In general, When it is 
intended to obtain high breaking strength in polyester ?la 
ment yarn, the occurrence of scams at the time of Weaving is 
accelerated thereWith. In the polyester ?lament yarn, the 
progress of orientation and crystallization increases the 
breaking strength of the ?lament yarn, but conversely, the 
?lament yarn becomes brittle, and is Weakened against bend 
ing, shearing and scraping. It is believed that the scams occur 
for this reason. 

In the sheath-core type polyester mono?lament of the 
present invention, it is necessary to form the core component 
polymer having a high breaking strength and a high modulus, 
and for this purpose, it is knoWn that the intrinsic viscosity of 
the core component polymer is increased. In contrast, When 
the initial intrinsic viscosity of the sheath component polymer 
is set loW, orientation and crystallization are inhibited, even 
When undraWn yarn is obtained in a melt spinning process and 
draWn at a high draW ratio in a draWing process. In that case, 
the breaking strength of the resulting ?lament yarn becomes 
loW, and the ?lament yarn becomes strong against bending, 
shearing, scraping and the like. 

In general, When a polyester polymer is once melted during 
a melt spinning process, it is dif?cult to maintain the high 
intrinsic viscosity before melting as it is, and a decrease in 
intrinsic viscosity is inevitable to some degree. Accordingly, 
the above-mentioned requirements that are essential in the 
present invention are required for core component polymer 
(A). HoWever, as for sheath component polymer (B), When 
the intrinsic viscosity before melt spinning is high, the occur 
rence of scams at the time of Weaving is all the more accel 
erated. 

Accordingly, the loW intrinsic viscosity is enough for 
sheath component polymer (B), so that a decrease in intrinsic 
viscosity that occurs by staying in the spinning pack for a long 
period of time is alloWable to some degree. Further, the degree 
of a decrease in intrinsic viscosity of a polymer having a loWer 
intrinsic viscosity in the spinning pack is relatively loW, com 
pared to that of a polymer having a higher intrinsic viscosity, 
and the in?uence of a decrease in intrinsic viscosity is smaller. 

Thus, there is provided the melt spinning method of the 
polyester mono?lament of the present invention and the spin 
ning pack therefor, Which have requirements giving top pri 
ority to a decrease in intrinsic viscosity of core component 
polymer (A) (that is to say, the prevention of thermal deterio 
ration). That is to say, the polyester mono?lament of the 
present invention is a high- strength mono?lament suitable for 
precision printing. Deterioration in Weaving properties and 
the occurrence of gauZe elongation and the like can be inhib 
ited to be able to obtain high dimensional stability. 

HoWever, according to such an increase in performance, 
the ?lament surface is scraped With a reed at the time of 
Weaving to deteriorate Weaving properties. Consequently, in 
the present invention, the sheath-core composite type 
mono?lament in Which polymer (A) having a high intrinsic 
viscosity for taking charge of the expression of physical prop 
erties is disposed in a core portion and polymer (B) having a 
loW intrinsic viscosity for improving Weaving properties is 
disposed in a sheath portion as a protective layer is spun, 
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thereby solving these problems, and the spinning pack to 
Which the maximum attention is given so that core component 
polymer (A) does not deteriorate in the spinning pack is used, 
thereby achieving the requirements required for a high-den 
sity screen gauZe. 

In sheath component polymer (B), changes in characteris 
tics due to thermal history are small as described above, so 
that there is not so much necessity for homogeniZation to the 
intrinsic viscosity as in core component polymer (A) HoW 
ever, the more homogeneous the intrinsic viscosity is, the 
more dif?cult quality level abnormality such as slubs or ?la 
ment scraping becomes to occur and better the production 
process is as for mono?lament characteristics. 

Then, it is effective to install a static kneading element for 
statically mixing the polymer Without using motive poWer, in 
the How path doWn stream from the ?lter medium 2b, thereby 
homogenizing the viscosity of sheath component polymer 
(B) so that unevenness of intrinsic viscosity does not occur, 
but it is extremely dif?cult to completely perform cleaning 
and to visually observe the state of cleaning. HoWever, sheath 
component polymer (B) is alloWed to stay in the spinning 
pack for a certain degree of time, so that it is a preferred 
embodiment in the present invention to insert, for example, a 
Well-knoWn static kneading element such as a Kenix type or 
SulZer type one into the polymer ?oW path H2b having a long 
How path length, as shoWn in FIG. 1. 

Moreover, When the static kneading element is inserted 
into this polymer ?oW path H2b, the spinning pack is dis 
mounted from the spin block and disassembled, after the 
termination of spinning, the static kneading element is taken 
out, and then, the polymer ?oW path H2b can be cleaned up in 
a naked state. Accordingly, even When the spinning pack is 
repeatedly used, a risk of incomplete cleaning can be in? 
nitely decreased. 

Then, as apparent from the embodiment of FIG. 1, in the 
spinning pack for a composite polyester mono?lament of the 
present invention, the number of the spinning ori?ce 7 bored 
through the spinneret 5 is preferably one. It is because When 
a plurality of spinning ori?ce is bored through one spinneret 
and a plurality of mono?laments are intended to be spun, it 
becomes necessary to take boring positions of the spinning 
ori?ces into consideration so that the difference in physical 
properties betWeen the respective mono?laments does not 
occur. 

In contrast, When only one spinning ori?ce 7 is bored 
through the spinneret 5, only one mono?lament is spun 
through one spinneret 5. Accordingly, no difference in physi 
cal properties substantially occurs. For this reason, in the 
spinning pack of the present invention, it has become possible 
to design the spinning pack that attaches very importance to 
the retention time of the core component polymer. Accord 
ingly, the spinneret used in the present invention is character 
iZed by that the position of the spinning ori?ce 7 bored 
through the spinneret 5 can be freely set Without being bound 
by conventional common sense. As for the boring position of 
the spinning ori?ce 7, therefore, it can be provided in a posi 
tion deviated from a center of the spinneret, not in the center 
of the spinneret such as the conventional spinneret. 

The present invention relates to the sheath-core type com 
posite mono?lament in Which the core component is arranged 
so as to be covered With the sheath component in its cross 
section and to be not exposed from a surface of the mono?la 
ment. What is necessary is just that the core component is 
completely covered With the sheath component, and they are 
not necessarily required to be concentrically arranged. HoW 
ever, it is preferred that they are concentrically arranged. As 
for the cross-sectional shape, there are several shapes such as 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

16 
circular, ?at, triangular, square and pentangular shapes. HoW 
ever, the circular cross section is preferred in terms of stable 
?lament production properties, easily obtainable higher-or 
der processability, and stability of mesh openings for inhib 
iting the occurrence of halation When an emulsion is applied 
after Weaving and exposed to light. 
The polyester mono?lament of the present invention is the 

high-strength mono?lament suitable for precision printing, 
and the higher breaking strength can inhibit deterioration in 
Weaving properties and the occurrence of gauZe elongation 
and the like to obtain high dimensional stability. In the poly 
ester mono?lament of the present invention, the use of the 
polymer having a high intrinsic viscosity as the core compo 
nent makes it possible to increase the strength, and the high 
strength ?lament having a breaking strength of 6.5 cN/dtex or 
more is obtained. This can prevent orientation and the degree 
of crystallization at the surface of the sheath-core type com 
posite polyester mono?lament from increasing more than 
necessity, inhibit the amount of scams occurred at the time of 
Weaving, and provide high dimensional stability. 

Further, in the sheath-core type composite polyester 
mono?lament of the present invention, both the core compo 
nent and the sheath component are polyesters, so that a phe 
nomenon of separation in a composite interface, Which fre 
quently occurs in polyester/nylon composite ?lament yarn, is 
dif?cult to occur. HoWever, by adjusting the core component/ 
sheath component Weight composite ratio to 50:50 to 70:30, 
it can be prevented that the core is partially exposed from the 
surface to decrease the effect of inhibiting scams due to the 
sheath component. A decrease in thickness of the sheath 
component increases the amount of the core component poly 
mer having a higher intrinsic viscosity, so that it preferably 
becomes possible to obtain higher strength. 

The sheath-core type composite polyester mono?lament of 
the present invention can be produced by utiliZing the folloW 
ing multi-component spinning techniques. The polymers that 
form the core component and the sheath component are inde 
pendently melted, metered and ?ltered, then, joined and com 
bined using the spinneret and extruded from the same extru 
sion ori?ce so as to form a sheath-core composite ?lament, 
Which is heated With a heating cylinder installed under the 
spinneret, and then, cooled. In order to obtain high strength, a 
draWing process becomes necessary. There may be used any 
method such as a method of obtaining high-strength draWn 
yarn by once Winding undraWn yarn, and then, draWing it, or 
a method of obtaining draWn yarn by directly draWing spun 
yarn Without Winding after spinning. 

EXAMPLES 

The present invention Will be described in more detail 
beloW With reference to examples. 

In the examples, evaluations of intrinsic viscosity, strength, 
elongation, the degree of free shrinkage, ?lament scraping, 
the color tone of a mono?lament and the like Were performed 
in accordance With the folloWing de?nitions: 

Intrinsic Viscosity: 
A sample Was dissolved in o-chlorophenol at 35° C. to 

prepare diluted solutions of respective concentrations (C), 
and the intrinsic viscosity Was calculated by bringing C near 
0 in the folloWing equation obtained from the viscosity (nr) of 
these solutions. 

Each of the sheath and core components Was suf?ciently 
discharged before the attachment of the spinning pack to 
stabiliZe a discharge state, and each discharged polymer Was 
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collected for measurement. Further, the intrinsic viscosity of 
the core component Was con?rmed using a sample obtained 
by decreasing the Weight of a taken-up product to 50% or less 
thereof With an alkali. 

Strength and Elongation: 
The strength and elongation of ?lament yarn Were mea 

sured based on JIS-Ll0l7 by using a Tensilon tester manu 
factured by Orientech Inc. at a sample length of 25 cm and a 
elongation speed of 30 cm/min. The strength and elongation 
are values at the time When the sample Was broken. 

Modulus (Stress) at 5% Elongation: 
In the above-mentioned measurement of the strength and 

elongation, the stress at the time When the sample Was elon 
gated by 5% Was measured. 

Degree of Free Shrinkage: 
Excess ?lament yarn Was stripped from draWn ?lament 

yarn taken up for about 1 minute to remove it, and 5,000 mm 
of a ?lament yarn sample Was collected from the most inner 
layer portion. The sample Was attached to a Wall in hank form 
in a slack state at room temperature and no load, and the 
length of the ?lament yarn Was measured again after 10 days. 
The difference betWeen the ?lament yarn length after 10 days 
and the initial ?lament yarn length Was divided by the initial 
?lament yarn length, and the percentage indication thereof 
Was taken as the degree of free shrinkage. 

Evaluation of Number of Slubs: 
Using an LS-70l0(M) sensor and an LS-7500 controller 

manufactured Keynece Corporation, the number of ?uctua 
tion points of l 0 pm or more Was measured at a ?lament yarn 
speed of 100 m/min. Measurement Was made for 50,000 m of 
each of l 0 products, and the total of the number of ?uctuation 
points detected Was converted to that per 100,000 In of ?la 
ment yarn length. 

Evaluation of Filament Scraping: 
A mesh fabric Was Woven by a SulZer type Weaving 

machine at a rotation number of 250 rpm using 120 Warps per 
cm of Weaving Width, and the Woven fabric Was visually 
observed on a black board as a background. At this time, the 
number of fabric defects that a mesh pattern, Which usually 
looks black, looks Whitened by in Woven scams of ?lament 
scraping Was counted to perform evaluation. When the num 
ber of defects due to ?lament scraping is less than 5 per 30 m 
of fabric length in terms of 1.5 m of Width, it Was judged as 0, 
5 to less than 10 Was as A, and 10 or more Was as x. 

Evaluation of Color Tone of Mono?lament: 
A mono?lament Was Wrapped around a White board of 85 

mm><45 mm at a rate of 40 turns per cm at equal spaces over 
a Width of 60 mm. This operation Was repeated tWice in the 
same Wrapping position to obtain a double-lap color measur 
ing sample of 60 mm><45 mm. For this sample, measurement 
Was made With a calorimeter. At this time, SPECTROPHOM 
ETER CM-36l0d manufactured by Minolta Was used as the 
calorimeter. 
Volume (V) of Core Component Polymer Staying in Spin 

ning Pack: 
The volume of the core component polymer staying in the 

inside of the spinning pack Was determined by calculating the 
volume of each ?oW path through Which the core component 
polymer ?oWs, from a design draWing of the spinning pack. 

Example 1 

Polyethylene terephthalate containing 0.35% by Weight of 
titanium oxide and having an intrinsic viscosity of 0.85 dL/ g 
as a core component and polyethylene terephthalate contain 
ing 0.3 5% by Weight of titanium oxide and having an intrinsic 
viscosity of 0.63 dL/ g as a sheath component Were each 
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independently melted under a temperature of 2950 C., and 
metered so as to give a core-sheath composite ratio of 60/40 
by Weight. At this time, the intrinsic viscosity of the dis 
charged core component polymer sampled after 2 hours from 
the initiation of discharge Was 0.73 dL/g, and that of the 
discharged sheath component polymer Was 0.57 dL/ g. Using 
a pack and a spinneret as shoWn in FIG. 1, the polymers Were 
joined together and combined, and extruded from the same 
extrusion ori?ce, at a spinning temperature of 2950 C. Just 
under the spinneret, a 90-mm long heater Was installed so as 
to adjust the atmosphere temperature to about 3500 C. After 
the extruded ?lament passed through a 1,000-mm long cold 
air Zone, it Was coated With a spinning oil solution so as to give 
a takeup of 0.2% by Weight in terms of solid content, and 
taken up at a spinning speed of 1,200 m/min to obtain an 
undraWn ?lament. After pre-heated With a hot roller heated, 
this undraWn ?lament Was draWn at a draW ratio of 3.8 and 
alloWed to relax 0.3% While heating it With a slit heater, 
folloWed by taking up to obtain a l0-dtex/l-?l draWn ?la 
ment. The resulting ?lament had a strength of 6.0 cN/dtex, an 
elongation of 25%, a modulus at an elongation of 5% (5% 
LASE) of 3.9 cN/dtex and a degree of free shrinkage of 
0.23%. Further, the number of slub of the ?lament Was mea 
sured. As a result, it Was 0. The number of defects due to the 
occurrence of ?lament scraping at the time When this ?lament 
Was Weaved by a SulZer type Weaving machine Was 0 per 30 
m of fabric length. The intrinsic viscosity measured after 
decreasing the Weight of the resulting draWn ?lament yarn to 
50% With an alkali Was 0.72 dL/g. 

Comparative Example 1 

A draWn ?lament Was obtained in the same manner as in 
Example 1 With the exception that spinning Was performed 
using a pack having a large ?ltration tank and bends in a melt 
?oW path as shoWn in FIG. 4, in Which the polymer passing 
time by calculation Was 5 minutes. HoWever, slub frequently 
occurred. At this time, the intrinsic viscosity measured after 
decreasing the Weight of the resulting draWn ?lament yarn to 
50% With an alkali (that is to say, the intrinsic viscosity of the 
core component) Was 0.69 dL/ g. 

Example 2 

A draWn ?lament Was obtained in the same manner as in 
Example 1 With the exception that the intrinsic viscosity of 
polyethylene terephthalate used as the core component Was 
changed to 0.9 dL/ g. The intrinsic viscosity of the core com 
ponent collected at an inlet of the pack in the same manner as 
in Example 1 Was 0.8 dL/g. The quality level Was similar to 
Example 1 except the 5% LASE Was someWhat improved, 
and there Was no particular problem. Such an increase in 
intrinsic viscosity is liable to cause melting unevenness. In 
that case, there is a fear of the occurrence of slubs. When slubs 
occur, a countermeasure such as the installation of a dynamic 
kneading unit in melting equipment is necessary. 

Example 3 

A draWn ?lament Was obtained in the same manner as in 
Example 1 With the exception that the intrinsic viscosity of 
polyethylene terephthalate used as the sheath component Was 
changed to 0.6 dL/ g. The intrinsic viscosity of the sheath 
component collected at an inlet of the pack in the same man 
ner as in Example 1 Was 0.55 dL/ g. The difference in both the 
physical properties and the quality level Was scarcely 
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observed, compared to Example 1, and it Was con?rmed that 
changes in characteristics at this level Were in the range of 
error. 

Comparative Example 2 

A draWn ?lament Was obtained in the same manner as in 
Example 1 With the exception that the intrinsic viscosity of 
polyethylene terephthalate used as the sheath component Was 
changed to 0.7 dL/g. The intrinsic viscosity of the sheath 
component collected at an inlet of the pack in the same man 
ner as in Example 1 Was 0.65 dL/ g. An increase in intrinsic 
viscosity of the sheath component decreased the difference in 
viscosity from the core component, and the occurrence of 

20 
Weight. There Was no large difference in physical properties, 
and no serious problem also arose With respect to fabric 
quality level. The results are similar to those of Example 1. 

Example 5 

A draWn ?lament Was obtained in the same manner as in 
Example 1 With the exception that the composite ratio of the 
core component in the ?lament Was changed to 70% by 
Weight. There Was no large difference in physical properties, 
and no serious problem also arose With respect to fabric 
quality level. The results are similar to those of Example 1. 

Comparative Example 4 
?lament scraping Was observed, similarly to the case Where 15 
the core component appeared on the ?lament surface A dI‘aWh ?lament WaS obtained in the same manner as in 

Example 1 With the exception that the composite ratio of the 
Comparative Example 3 core component in the ?lament Was changed to 90% by 

Weight. From a product obtained by draWing an undraWn 
A draWn ?lament Was obtained in the same manner as in 20 ?lament that Was spun after the lapse of 3 days from the 

Example 1 With the exception that the intrinsic viscosity of attachment of the spinning puck, the occurrence of ?lament 
polyethylene terephthalate used as the core component Was scraping Was observed. The cause thereof Was considered to 
changed to 0.7 dL/g. The intrinsic viscosity of the core com- be ?uctuations in thickness of the sheath layer caused by 
ponent collected at an inlet of the pack in the same manner as ?uctuations in viscosity of the melt. 
in Example 1 Was 0.65 dL/ g. Associated With a decrease in 25 
intrinsic viscosity, a signi?cant decrease in physical proper- Comparative Example 5 
ties Was observed. The reason for this appears to be that a 
pressure balance at a join of the core component polymer and A drawn ?lament W85 Obtained in the Same manner as in 
the Sheath Component polymer Changeds associated a Example 1 the exception that the composite ratio ofthe 
signi?cant decease in viscosity of the core component. Then, 30 Core Component in the ?lament W85 Changed to 40% by 
one slub Was detected. A test of compensating a decrease in Weight- The time for which the Core COmPOIIeIIt polymer W85 
physical properties by increasing the draw ratio was per- inamolten state increased, andadecrease in intrinsic viscos 
formed. HoWever, ?lament scraping Was frequently occurred ity W85 OhSeI‘Ved similarly to Comparative Example 3- The 
at the time of Weaving, resulting in poor Weaving propertie5_ physical properties sigm?cantly decreased in VieW OfitS syn 

35 ergy effect. Further, the occurrence of slubs Was observed 
Example 4 Which Was considered to be the in?uence of a decrease in 

stability of the core polymer and instability at the join portion. 
A draWn ?lament Was obtained in the same manner as in The results of Examples 1 to 5 and Comparative Examples 

Example 1 With the exception that the composite ratio of the l to 5 in Which the intrinsic viscosity and the core/ sheath 
core component in the ?lament Was changed to 50% by composite ratio Were changed are summed up in Table 2. 

TABLE 2 

Intrinsic Viscosity 
(Inlet of Core 
Pack) Component Fine Degree Slub 

Spinning Core Sheath Weight Metal 5% LASE Breaking of Free Filament Judgment/ 

Pack Component Component Ratio % Particles % cN/dtex Elongation % Shrinkage % Scraping 10,000 m) 

Example 1 FIG. 1 0.73 0.57 60 0.35 3.9 25 0.23 O 0 

Example 2 FIG. 1 0.80 0.57 60 0.35 4.1 20 0.20 O 0 

Example 3 FIG. 1 0.73 0.55 60 0.35 3.9 26 0.27 O 0 

Example4 FIG. 1 0.71 0.58 50 0.35 3.7 32 0.29 O 0 

Example 5 FIG. 1 0.75 0.56 70 0.35 4.0 21 0.21 O 0 

Comparative FIG. 4 0.69 0.55 60 0.35 3.6 36 0.31 O 4 

Example 1 
Comparative FIG. 1 0.73 0.65 60 0.35 4.0 19 0.18 A 0 

Example 2 
Comparative FIG. 1 0.65 0.57 60 0.35 3.1 43 0.37 O 1 

Example 3 
Comparative FIG. 1 0.77 0.53 90 0.35 4.4 16 0.28 X 0 

Example 4 
Comparative FIG. 1 0.69 0.60 40 0.35 3.3 31 0.36 O 3 

Example 5 
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Example 6 

Polyethylene terephthalate containing 0.35% by Weight of 
titanium oxide and having an intrinsic viscosity of 0.85 dL/ g 
as a core component and polyethylene terephthalate contain 
ing 0.3 5% by Weight of titanium oxide and having an intrinsic 
viscosity of 0.63 dL/ g as a sheath component Were each 
independently melted under a temperature of 295° C., and 
metered so as to give a core-sheath composite ratio of 60/40 
by Weight. At this time, a pellet-shaped master batch (an 
thraquinone-based organic pigment concentration: 10% by 
Weight) Was added through an inlet of the extruder by using a 
loss-in-Weight type Weighing feeder so as to give a com 
pounding ratio of 3% by Weight. A base polymer before the 
addition of the pigment in the master batch Was the same as 
the base polymer of the sheath component. The intrinsic 
viscosity of the discharged core component polymer sampled 
after 2 hours from the initiation of discharge Was 0.73 dL/g, 
and that of the discharged sheath component polymer Was 
0.57 dL/g. Using a pack and a spinneret as shoWn in FIG. 1, 
the polymers Were joined together and combined, and 
extruded from the same extrusion ori?ce, at a spinning tem 
perature of 295° C. Just under the spinneret, a 90-mm long 
heater Was installed so as to adjust the atmosphere tempera 
ture to about 350° C. After the extruded ?lament passed 
through a 1,000-mm long cold air Zone, it Was coated With a 
spinning oil solution so as to give a takeup of0.2% by Weight 
in terms of solid content, and taken up at a spinning speed of 
1,200 m/min to obtain an undraWn ?lament. After pre-heated 
With a hot roller heated, this undraWn ?lament Was draWn at a 
draW ratio of 3.8 and alloWed to relax 0.3% While heating it 
With a slit heater, followed by taking up to obtain a 10-dtex/ 
1-?l draWn ?lament colored yelloW. The resulting ?lament 
had a strength of 6.0 cN/dtex, an elongation of 25%, a modu 
lus at an elongation of 5% (5% LASE) of 3.9 cN/dtex, a 
degree of free shrinkage of 0.23%, an L value of 79.6 and a b 
value of 65.0. Further, the number of slubs of the ?lament Was 
measured. As a result, it Was 0. The number of defects due to 
the occurrence of ?lament scraping at the time When this 
?lament Was Weaved by a SulZer type Weaving machine Was 
0 per 30 m of fabric length. The intrinsic viscosity measured 
after decreasing the Weight of the resulting draWn ?lament 
yarn to 50% With an alkali Was 0.72 dL/ g. 

Comparative Example 6 

A draWn ?lament Was obtained in the same manner as in 

Example 1 With the exception that spinning Was performed 
using a pack having a large ?ltration tank and bends in a melt 
?oW path as shoWn in FIG. 4, in Which the polymer passing 
time by calculation Was 5 minutes. HoWever, slubs frequently 
occurred. At this time, the intrinsic viscosity measured after 
decreasing the Weight of the resulting draWn ?lament yarn to 
50% With an alkali (that is to say, the intrinsic viscosity of the 
core component) Was 0.69 dL/g. 

Example 7 

A draWn ?lament Was obtained in the same manner as in 
Example 6 With the exception that the intrinsic viscosity of 
polyethylene terephthalate used as the core component Was 
changed to 0.9 dL/ g. The intrinsic viscosity of the core com 
ponent collected at an inlet of the pack in the same manner as 
in Example 6 Was 0.8 dL/g. The quality level Was similar to 
Example 6 except the 5% LASE Was someWhat improved, 
and there Was no particular problem. Such an increase in 
intrinsic viscosity is liable to cause melting unevenness. In 
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that case, there is a fear of the occurrence of slubs. When slubs 
occur, a countermeasure such as the installation of a dynamic 
kneading unit in melting equipment is necessary. 

Example 8 

A draWn ?lament Was obtained in the same manner as in 
Example 6 With the exception that the intrinsic viscosity of 
polyethylene terephthalate used as the sheath component Was 
changed to 0.6 dL/g. The intrinsic viscosity of the sheath 
component collected at an inlet of the pack in the same man 
ner as in Example 6 Was 0.55 dL/ g. The difference in both the 
physical properties and the quality level Was scarcely 
observed, compared to Example 6, and it Was con?rmed that 
changes in characteristics at this level Were in the range of 
error. 

Comparative Example 7 

A draWn ?lament Was obtained in the same manner as in 
Example 6 With the exception that the intrinsic viscosity of 
polyethylene terephthalate used as the sheath component Was 
changed to 0.7 dL/g. The intrinsic viscosity of the sheath 
component collected at an inlet of the pack in the same man 
ner as in Example 6 Was 0.65 dL/g. An increase in intrinsic 
viscosity of the sheath component decreased the difference in 
viscosity from the core component, and the occurrence of 
?lament scraping Was observed, similarly to the case Where 
the core component appeared on the ?lament surface. 

Comparative Example 8 

A draWn ?lament Was obtained in the same manner as in 
Example 6 With the exception that the intrinsic viscosity of 
polyethylene terephthalate used as the core component Was 
changed to 0.7 dL/ g. The intrinsic viscosity of the core com 
ponent collected at an inlet of the pack in the same manner as 
in Example 6 Was 0.65 dL/g. Associated With a decrease in 
intrinsic viscosity, a signi?cant decrease in physical proper 
ties Was observed. The reason for this appears to be that a 
pressure balance at a join of the core component polymer and 
the sheath component polymer changed, associated With a 
signi?cant decease in viscosity of the core component. Then, 
one slub Was detected. A test of compensating a decrease in 
physical properties by increasing the draW ratio Was per 
formed. HoWever, ?lament scraping Was frequently occurred 
at the time of Weaving, resulting in poor Weaving properties. 

Example 9 

A draWn ?lament Was obtained in the same manner as in 
Example 6 With the exception that the composite ratio of the 
core component in the ?lament Was changed to 50% by 
Weight. There Was no large difference in physical properties, 
and no serious problem also arose With respect to fabric 
quality level. The results are similar to those of Example 6. 

Example 10 

A draWn ?lament Was obtained in the same manner as in 
Example 6 With the exception that the composite ratio of the 
core component in the ?lament Was changed to 70% by 
Weight. There Was no large difference in physical properties, 
and no serious problem also arose With respect to fabric 
quality level. The results are similar to those of Example 6. 

Comparative Example 9 

A draWn ?lament Was obtained in the same manner as in 
Example 6 With the exception that the composite ratio of the 
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core component in the ?lament was changed to 90% by 
weight. From a product obtained by drawing an undrawn 
?lament that was spun after the lapse of 3 days from the 
attachment of the spinning puck, the occurrence of ?lament 
scraping was observed. The cause thereof was considered to 5 
be ?uctuations in thickness of the sheath layer caused by 
?uctuations in viscosity of the melt. 

Comparative Example 10 

A drawn ?lament was obtained in the same manner as in 
Example 6 with the exception that the composite ratio of the 
core component in the ?lament was changed to 40% by 
weight. The time for which the core component polymer was 
in a molten state increased, and a decrease in intrinsic viscos- 15 
ity was observed similarly to Comparative Example 8. The 
physical properties signi?cantly decreased in view of its syn 
ergy effect. Further, the occurrence of slubs was observed 
which was considered to be the in?uence of a decrease in 
stability of the core polymer and instability at the join portion. 20 
The results of Examples 6 to 10 and Comparative 

Examples 6 to 10 in which the intrinsic viscosity and the 
core/ sheath composite ratio were changed are summed up in 
Table 3. 

24 
from 30 seconds to 2 minutes at 30-second interval, and this 
example was carried out using these packs. In this example, 
the polymers were not be taken up, but be discharged, and 
extruded from the another spinneret sampled after 2 hours 
from the initiation of discharge. The intrinsic viscosity of the 
core component polymer sampled was 0.73 dL/ g, and that of 
the sheath component polymer was 0.57 dL/ g. This retention 
time was converted from the amount of the core component 

polymer introduced into the spinning pack per unit of time by 
using a metering pump (gear pump), based on the volume (V) 
of the core component polymer staying in the spinning pack, 
which had been previously determined. 

Then, using a spinning pack prepared so that the retention 
time of the core component polymer became 1 minute, a 
sheath-core composite mono?lament was spun through a 
spinning ori?ce 7 at a spinning temperature of 2950 C. Next, 
just under the spinneret 5, a heater having a length of 90 mm 
along a ?lament running direction was installed so as to adjust 
the atmosphere temperature to about 3500 C., and the 
extruded ?lament was allowed to pass through the heating 
region and a 1,000-mm long cold air Zone. Then, the spun 
mono?lament was coated with a spinning oil solution so as to 

TABLE 3 

Intrinsic 
Viscosity Core Fine 5% Breaking Degree 

Spin- Inlet of Pack Component Metal LASE Elonga- of Free Slub 

ning Core Sheath Weight Particles/ b Value/L cN/ tion Shrinkage Filament Judgment/ 
Pack Component Component Ratio % Pigment (*) Value (**) dtex % % Scraping 10,000 m) 

Example 6 FIG. 1 0.73 0.57 60 0.353 79.6 3.9 24 0.22 G 0 
65.0 

Example 7 FIG. 1 0.80 0.57 60 0.353 78.6 4.1 20 0.20 G 0 
64.0 

Example 8 FIG. 1 0.73 0.55 60 0.353 79.0 3.9 25 0.26 G 0 
64.5 

Example 9 FIG. 1 0.71 0.58 50 0.353 78.8 3.7 31 0.28 G 0 
64.9 

Example FIG. 1 0.75 0.56 70 0.353 79.1 4.0 20 0.20 G 0 
10 65 .5 
Comparative FIG. 4 0.69 0.55 60 0.353 78.8 3.6 35 0.31 G 4 
Example 6 64.1 
Comparative FIG. 1 0.73 0.65 60 0.353 79.2 4.0 18 0.17 A 0 
Example 7 64.7 
Comparative FIG. 1 0.65 0.57 60 0.353 79.0 3.1 42 0.36 G 1 
Example 8 64.3 
Comparative FIG. 1 0.77 0.53 90 0.353 78.9 4.4 16 0 28 X 0 
Example 9 64.8 
Comparative FIG. 1 0.69 0.60 40 0.353 79.2 3.3 30 0.35 G 3 
Example 64.6 
10 

(*) The upper row shows the content of the ?ne metal particles (% by weight), and the lower row shows the content of the organic pigment (% by weight). 
(* *) The upper row shows the L value, and the lower row shows the b value. 

Example 11 

First, polyethylene terephthalate containing having an 
intrinsic viscosity of 0.85 dL/g as a core component and 
polyethylene terephthalate having an intrinsic viscosity of 
0.63 dL/g as a sheath component were each independently 60 
melted under a temperature of 2950 C., and metered so as to 
give a core-sheath composite ratio of 60/40 by weight, and 
continuously supplied to a spinning pack for melt spinning a 
sheath-core type composite mono?lament, as shown in FIG. 
1. 65 

At this time, 4 spinning packs were prepared so that the 
retention time of the core component polymer was adjustable 

5 give an oil takeup of 0.2% by weight, and taken up at a 
spinning speed of 1,200 m/min to obtain an undrawn ?lament. 

Then, after pre-heated with a hot roller, this undrawn ?la 
ment was drawn at a draw ratio of 3.8 and allowed to relax 

0.3% (relax treatment) while heating it with a slit heater in 
non-contact state, followed by taking up to obtain a 10-dtex 
drawn mono?lament. The resulting ?lament had a strength of 
6.0 cN/dtex, an elongation of 25% and amodulus at an elon 
gation of 5% (5% LASE) of 3 .9 cN/dtex. At the same time, the 
number of slubs of a sample collected from this drawn 
mono?lament was measured. As a result, it was 2. 

Then, the above-mentioned drawn mono?lament was 
weaved by a SulZer type weaving machine, and the number of 
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defects due to the occurrence of ?lament scraping at that time 
Was evaluated. As a result, it Was substantially 0 per 30 m of 
fabric length, and no slub Was detected. The intrinsic viscos 
ity measured after decreasing the Weight of the resulting 
draWn ?lament yarn to 50% With an alkali Was 0.72 dL/ g. 

Example 12 

A mono?lament Was produced in the same manner as in 
Example 11 With the exception that the retention time of the 
core component polymer in the spinning pack Was changed to 
2 minutes. The resulting draWn ?lament Was evaluated. As a 
result, the number of slubs Was 5. Further, the intrinsic vis 
cosity measured after decreasing the Weight of the resulting 
draWn ?lament yarn to 50% With an alkali Was 0.71 dL/ g. 

Comparative Example 11 

An experiment Was made in the same manner as in 

Example 11 With the exception that spinning Was performed 
using a conventional pack With a long retention time having a 
large ?lter layer and bends in a melt ?oW path as shoWn in 
FIG. 4, in Which the polymer passing time by calculation Was 
5 minutes. The resulting draWn ?lament Was evaluated. As a 
result, the number of slubs Was as many as 25. Further, the 
intrinsic viscosity measured after decreasing the Weight of the 
draWn ?lament yarn obtained at this time to 50% With an 
alkali Was 0.69 dL/ g. This revealed that polymer deterioration 
proceeded as a result of the long retention time of the polymer 
in the spinning pack. 

INDUSTRIAL APPLICABILITY 

The (dope-dyed) polyester mono?lament of the present 
invention has excellent dimensional stability, the effect of 
inhibiting ?lament scraping, the effect of preventing pirn 
contraction and the effect of preventing halation, Which have 
not been obtained for the conventional mono?laments, and 
has such ?ne ?neness that the production of a high mesh is 
possible, high strength and high modulus, so that it is useful as 
a raW mono?lament for ropes, nets, guts, tarpaulin, tents, 
screens, paragliders, sailcloth and the like. In addition, it is 
particularly suitable for obtaining mesh fabrics for screen 
printing, especially high-mesh high-modulus screen gauZes 
requiring high accuracy in the production of printed Wiring 
boards and the like. 

The invention claimed is: 
1. A sheath-core type composite polyester mono?lament in 

Which 80 mol % or more of a structural unit is polyethylene 
terephthalate, Wherein the folloWing A to F are satis?ed: 

A. A polyester of a core component has an intrinsic viscos 
ity of 0.70 dL/g or more, and a polyester of a sheath 
component has an intrinsic viscosity of 0.55 to 0.60 
dL/ g; 

B. The Weight ratio of the core component in the sheath 
core type composite polyester mono?lament is from 
50% to 70%; 

C. Fine metal particles are contained in polyethylene 
terephthalate constituting at least a sheath component in 
an amount of 0.2 to 0.4% by Weight; 

D. When the mono?lament has a ?neness of 5 to 15 dtex, 
the modulus at an elongation of 5% is from 3 to 4.5 
cN/dtex, and the breaking elongation is from 20 to 40%; 
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E. The degree of free shrinkage of the mono?lament in a 
mo st inner layer portion of a taken-up package measured 
10 days after Winding up is 0.3% or less; and 

F. The number of slub portions per 100,000 meters in a 
?lament longitudinal direction, Which are 10 um or more 
thicker than a ?lament diameter, is 1 or less. 

2. A melt spinning method of making the polyester 
mono?lament according to claim 1 Wherein a core compo 
nent polyester polymer and a sheath component polyester 
polymer are introduced into a spinning pack from indepen 
dent individual ?oW paths, respectively, and extruded from 
same spinning ori?ce, Wherein the polyester mono?lament is 
a sheath-core type composite polyester mono?lament in 
Which a core component polyester polymer and a sheath 
component polyester polymer comprise a polyester, Wherein 
the retention time of the core component polymer from intro 
duction into a spinning pack to extrusion from a spinneret is 
from 10 seconds to 3 minutes. 

3. The melt spinning method according to claim 2, Wherein 
said retention time of the core component polyester polymer 
is from 10 seconds to 1 minute. 

4. The melt spinning method according to claim 2, Wherein 
the sheath component polyester polymer introduced into the 
spinning pack is statically kneaded Without using motive 
poWer after ?ltration through a ?lter medium. 

5. The melt spinning method according to claim 2, Wherein 
the Weight composite ratio of (core component polyester 
polymer):(sheath component polyester polymer) is from 
50:50 to 70:30. 

6. The melt spinning method according to claim 2, Wherein 
the sheath-core type composite polyester mono?lament is 
melt spun through one spinning pack. 

7. A dope-dyed sheath-core type composite polyester 
mono?lament in Which 80 mol % or more of a structural unit 
is polyethylene terephthalate, Wherein the folloWing A to F 
are satis?ed: 

A. A polyester of a core component has an intrinsic viscos 
ity of 0.70 dL/g or more, and a polyester of a sheath 
component has an intrinsic viscosity of 0.55 to 0.60 
dL/ g; 

B. The Weight ratio of the core component in the sheath 
core type composite polyester mono?lament is from 
50% to 70%; 

C. Fine metal particles are contained in polyethylene 
terephthalate constituting at least a sheath component in 
an amount of 0.2 to 0.4% by Weight, an organic pigment 
is contained therein in an amount of 0.2 to 1.0% by 
Weight, the b value of the mono?lament is 60 or more, 
and the L value is from 70 to 80; 

D. When the mono?lament has a ?neness of 5 to 15 dtex, 
the modulus at an elongation of 5% is from 3 to 4.5 
cN/dtex, and the breaking elongation is from 20 to 40%; 

E. The degree of free shrinkage of the mono?lament in a 
mo st inner layer portion of a taken-up package measured 
10 days after Winding up is 0.3% or less; and 

F. The number of slub portions per 100,000 meters in a 
?lament longitudinal direction, Which are 10 um or more 
thicker than a ?lament diameter, is 1 or less. 

8. A melt spinning method of making the dope-dyed poly 
ester mono?lament according to claim 7 Wherein a core com 
ponent polyester polymer and a sheath component polyester 
polymer are introduced into a spinning pack from indepen 
dent individual ?oW paths, respectively, and extruded from 
same spinning ori?ce, Wherein the polyester mono?lament is 
a sheath-core type composite polyester mono?lament in 
Which a core component polyester polymer and a sheath 
component polyester polymer comprise a polyester, Wherein 
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the retention time of the core component polymer from intro 
duction into a spinning pack to extrusion from a spinneret is 
from 10 seconds to 3 minutes. 

9. The melt spinning method according to claim 8, Wherein 
said retention time of the core component polyester polymer 
is from 10 seconds to 1 minute. 

10. The melt spinning method according to claim 8, 
Wherein the sheath component polyester polymer introduced 
into the spinning pack is statically kneaded Without using 
motive poWer after ?ltration through a ?lter medium. 
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11. The melt spinning method according to claim 8, 

Wherein the Weight composite ratio of (core component poly 
ester polymer): (sheath component polyester polymer) is from 
50:50 to 70:30. 

12. The melt spinning method according to claim 8, 
Wherein the sheath-core type composite polyester mono?la 
ment is melt spun through one spinning pack. 


